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DECLARATION 

Dear Sir: 

I, William J. Schmidt, declare and say as follows: 



July 30, 2001 



1. I am the sole inventor of the subject matter of the present application. 
Furthermore, I am fully familiar with Schmidt, U.S. Patent No. 5,288,408 (hereinafter 
"the '408. Patent"), cited as a reference against the claims of the pending application, 
as I am one of the inventors of the '408 Patent. 
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. 2. I submit this Declaration and supporting documentation in support of the 
patentability of the claims of the pending application. 

3. The '408 Patent discloses process technology for recovering gelatin and 
glycerin from a waste stream containing the same. The waste stream is dissolved in 
a solvent (e.g. deionized water) at a temperature of from 60 to 70°C and then diluted 
with deionized water to form an aqueous solution of gelatin and glycerin dispersed 
within the remaining oil and residual active-ingredient components ('408 Patent, column 
3, lines 40-56). 

4. The lower aqueous phase containing gelatin and glycerin is separated 
from the upper phase which typically contains lubricating or coating oils (e.g. mineral 
oil), active ingredients, coloring agents and preservatives (column 4, lines 9-13). 

5. The lower phase (i.e. the aqueous phase) is hot filtered by the use of a 
plate filter, coated plate filter nutche filters or cartridge filters to remove any remaining 
trails of oil or other contaminants (column 4, lines 22-28) to form a filtrate. 

6. The filtrate may then be concentrated by removing a portion of the water 
through the use of a vacuum distillation process (column 4, lines 32-63). 

7. From the time of filing (October 26, 1992) of the patent application which 
led to the '408 Patent, I have personally observed that the process disclosed in the '408 
Patent does not perform on a commercially acceptable scale when one or more of the 

-2- 



r. • 

ARK:jsg072601/6711002CIP-3.DEC-WJS 

specific contaminants including oils with hydrophilic functioning groups (e.g. vitamin E 
acetate), aromatic oils such as fish oil and garlic oil, and suspended or particulate 
colorants such as titanium dioxide are present in the waste stream. 

8. The present invention sought to improve upon the technology disclosed 
5 in the '408 Patent and was developed in response to commercial market criteria and the 

needs expressed by principal users of gelatin for the manufacture of soft gelatin 
capsules. In this regard, it was observed that a significant portion of waste gelatin 
produced commercially, especially in the soft gelatin capsule market contained material 
amounts of oils with hydrophilic functional groups, aromatic oils, and/or suspended 
io particles. 

9. The following tests are submitted to demonstrate the advantages of the 
present invention over what is fairly disclosed in the '408 Patent and were performed, 
coordinated and/or observed by me. 

1 0. On or about December, 1 998, the following test was performed at General 
15 Nutrition Products in Greenville, South Carolina. The test procedures and results are 

shown in Exhibit A herein. A waste gelatin stream containing gelatin, glycerin and 
vitamin E acetate (an oil with hydrophilic function groups) at a flow rate of 200 liters per 
minute at 50°C was treated in accordance with the '408 Patent by subjecting the 
aqueous phase, after separation from the non-aqueous phase, to treatment with a 
20 10-p polypropylene cartridge filter until a total of 140 kilograms of waste gelatin was 
treated. The resulting filtrate was then concentrated using ultra-filtration to obtain a 
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concentrated sample for analysis. Ultra-filtration was used for concentration because 
it was considered a more effective process for concentrating (i.e. dewatering) the filtrate 
than vacuum distillation as specifically disclosed in the '408 Patent. 

11. The filtrate produced in accordance with paragraph 10 herein was 
observed to have a milky white appearance due to the presence of an unacceptable 
amount of residual emulsified oil. The resulting filtrate was deemed unsuitable for 
commercial scale recycling of gelatin. 

12. On or about May, 2000, the following test was performed at Intergel, 
Division of IVC Industries in Irvington, New Jersey. The test procedures and results are 
shown in Exhibit B herein. A waste gelatin stream containing gelatin, glycerin and 
vitamin E acetate (an oil with hydrophilic function groups) at a flow rate of 200 liters per 
minute at 50°C was treated by subjecting the aqueous phase, after separation from the 
non-aqueous phase, to treatment with a 10-p, polypropylene cartridge filter to produce 
a first filtrate. The first filtrate was then treated with a 0.65-p tangential flow microfilter 
until a total of 145 kilograms of waste gelatin was treated. The resulting filtrate was 
then concentrated using ultra-filtration to obtain a concentrated sample for analysis. 

13. The filtrate produced in accordance with Paragraph 12 herein was 
observed to have a clear, amber appearance typically associated with previous 
unprocessed gelatin. The microfiltration step employed in accordance with the present 
invention surprisingly eliminated residual emulsified oils to the extent that they were 
essentially undetectable in the resulting filtrate. 
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14. Soft gelatin capsules were successfully manufactured from the recovered 
gelatin product produced in accordance with Paragraph 12. In addition, a 3 month 
accelerated stability test was performed on the resulting capsules as compared with a 
control containing no recycled gelatin. The results showed no change in physical 
5 appearance compared to the control, no change in fill assay compared to the control, 
no change in microbiological parameters compared to the control, no change in 
dissolution profile compared to the control, a capsule strength and a seal strength equal 
to or exceeding the control, and adhesive properties equivalent to or better than the 
control (See Exhibit B). 

10 15. On or about April, 1999 a series of tests similar to that described in 

Paragraphs 12-14 were performed at Pall Filtron Corporation, witnessed by 
representatives of General Nutrition Products and Intergel, with the exception that a 
0.45-p tangential flow microfilter was used to treat the waste gelatin instead of a 0.65-p 
tangential flow microfilter. The results were very similar to that described in Paragraphs 

15 12-14 herein, i.e the waste gelatin had a clear, amber appearance with essentially no 
detectable emulsified oils. 

16. In October, 2000, large scale trials were performed at Nutricia 
Manufacturing USA, Inc. on behalf of Millipore Corporation (a licensee to Applicant 
herein) on a waste gelatin stream similar to that described in Paragraphs 10-14 to 
2 o determine if a smaller pore cartridge filter in accordance with the '408 Patent could be 
effectively used to remove the residual emulsified oils. The test procedures and results 
are shown in Exhibit C herein. In this regard, a 1-p and 0.3-p cartridge filter were 
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tested. The 1-p cartridge filter did not remove the residual oils. The 0.3-|j cartridge 
filter resulted in a reduced a unacceptable throughput and eventual oil breakthrough. 
Millipore's conclusion regarding this test was: 

"Due to low filtrate throughput and early 
5 breakthrough, the number of cartridges required for this 

application is very large and thus, the process becomes 
unrealistic." 

17. In or about February, 2001, laboratory scale tests (900 ml batch size) 
were performed similar to the tests described in Paragraph 16 using a 0.5-p cartridge 

10 filter at a reduced back pressure (i.e. 10 psig instead of 15 psig). The results showed 
very low throughput and oil breakthrough when the back pressure was increased. A 1-p 
cartridge filter was used successfully on a laboratory scale at 10 psig but resulted in oil 
breakthrough when the batch size was increased from 900 ml to 120 I. It was thus 
clearly demonstrated by the test set forth in paragraphs 16 and 17, that cartridge 

15 filtration, as described in the '408 Patent, even with a smaller pore size, does not 
achieve the removal of contaminants achieved by the use of tangential flow 
microfitration as taught by the present invention. I consider this discovery to be 
surprising and unobvious from the '408 Patent disclosure. 

18. In or about August, 2000 processes similar to that described in 
20 Paragraphs 10 and 12 respectively were conducted (See Exhibit D herein) on a waste 

gelatin stream containing gelatin, glycerin, and fish oil. In particular, a waste gelatin 
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stream (400 kg total batch) at a flow rate of 200 liters per minute at 50°C was treated 
with a 1-|j cartridge filter which resulted in a permeate having a distinct "fishy smell". 
When the process was carried out under the same conditions using a 1 -p cartridge filter 
and a 0.65-p tangential flow microfilter, the permeate was odor free indicating that 
5 essentially all of the fish oil had been removed. The test procedures and successful 
results obtained in accordance with the present invention are shown in Exhibit D herein. 

19. A waste stream containing suspended colorants such as titanium dioxide 
having an average particle size of 0.3-p would require a cartridge filter having a pore 
size of about 0.1 -p. However, as discussed in paragraphs 16 and 17 herein, such small 

io pore sizes would reduce the throughput of the waste stream to an extent that the 
process would be unacceptable on a commercial scale. Coated plate filters of the type 
described in the '408 Patent which typically have a pore size of 1-p would allow the 
suspended particles to pass therethrough. Rosenmund and/or Nutche type filters are 
much too expensive to be practical for the commercial operation of treating waste 

15 streams containing suspended particles. 

20. In accordance with the present invention, centrifugation which does not 
rely on pore size, has been successful in removing suspended particles form a waste 
gelatin stream containing the same. 

21. I am aware that the Office Action states that the claimed invention is 
20 obvious in light of the '408 Patent. In addition to the comparative data presented 

herein, it is my view that the capsule manufacturing industry did not consider it obvious 
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to proceed from the technology disclosed in the *408 Patent to the technology claimed 
in the present application because the differences were not obvious. The industry did 
not make this transition despite an overwhelming need in the industry to effectively 
remove contaminants such as oils with hydrophobic functional groups from the waste 
5 stream. To further establish the non-obviousness of the claimed invention, I submit 
herewith a brief summary of the state of the capsule manufacturing from the time of the 
'408 Patent. In or about 1993, I made presentations and/or demonstrations, of the 
invention fairly disclosed in the f 408 Patent, to soft gelatin capsule manufacturers 
including Pharmavite, Banner and R.P. Scherer, the latter two being the largest 
10 manufacturers of such capsules in the world. 

From that time until the present application , no soft gelatin capsule manufacturer 
to my knowledge, including those highly reputable manufacturers mentioned above, 
made any advances in the field of waste stream recovery that resemble the present 
invention, despite their actual knowledge and exposure to the '408 Patent. 

15 22. The nature of the waste gelatin problem addressed by the present 

invention is of such a magnitude that, if it were obvious to arrive at the present invention 
from the teachings of the '408 Patent, these leading soft gel manufacturers would have 
done so. Instead, I am in license negotiations with these companies, further indicating 
the need and non-obviousness of the present invention over the '408 Patent. 
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I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
section 1001 of Title 18 of the United States Code, and that such willful false 
statements may jeopardize the validity of the application or any patent issuing thereon. 



Date: 



William J. Schmidt 




Supporting Documentation For Paragraph 10 
Of The Attached Response & Inventor Declaration 



The '408' patent did not remove residual vitamin E acetate contamination, which has a 
hydrophilic functional group and partially emulsifies with water. 

The December 1998 batch record enclosed in Section 1 herein employed the '408' patent 
with the modification of replacing vacuum distillation with tangential flow ultrafiltration. 

The results were a milky process stream, from residual vitamin E acetate contamination, 
that could not be further processed into acceptable capsules. 

The results of this experiment also verified that ultrafiltration could not remove residual 
oils as suggested by the Examiner. 

How to address the issue of oily, hydrophilic contaminants was not obvious. 
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Pilot Manufacturing Directions 
Gelatin Recovery 
Batch No: GNP 
C\ac>.( — 2S% rec.M c\<l 



Revision Date: 11/28/98 
Revision: NEW 



/ st>k 



0> 



Charge 91.0Kg of deionized water for waste netting dissolution to a clean, previously 
inspected 33 gallon, stainless steel tank equipped with a hot water jacket and 
portable, variable speed agitator. r , t . 



Agitation O n ^es 
Kettle # //O 



RPM 



A 



Deionized WaterFor Waste Netting Dissolution 



/Vf4«r 





Charge #1 


Charge #2 


Charge #3 


Charge #4 


Charge #5 


Charge #6 


Gross Wt. (Kg) 














Tare Wt. (Kg) A/A A.! 


ratr 


/ .sar 










NetWt.(Kg) a|| 
Total Water Charged (Kg) 


4fr frfr 













Lrx\D 

• Heat the water to 45°C ± 2°C (1 13°F ± 4°F) with mild agitation. Maintain 45°C ± 
2°C (1 13°F ± 4°F) throughout the manufacturing process. 



Initial Temperature _22^L°C, 
Heating Start Time • 



D F Final Temperature 



°C,. 



Heating Stop Time 

Agitation O n ^ p s RP M wA v~e«s^-e ^ 

PROCESS NOTE: It is important to maintain 45°C ± 2°C 
(113°F ± 4-°F) through the manufacturing process. 
Temperatures above 50°C (122°F) may result in degradation 
of the gelatin. 



.4- 



0«O«7 ^\^V\ v 



Date Processed: / 




Pag e ) of 9 



A.B. Technologies, L.L.C. 

Pilot Manufacturing Directions Revision Date: 11/28/98 

Gelatin Recovery Revision: NEW 
Batch No: GNP 



• When the water has reached 45°C ± 2°C (1 13°F ± 4°F), slowly add 23.4Kg of waste 
netting for dissolution while maintaining mild agitation. 



Waste Netting For Dissolution 





Charge #1 


Charge #2 


Charge #3 


Charge #4 


Charge #5 


Charge #6 


Gross Wt. (Kg) 


5>I4 


B-Oif 


5'- A? 








Tare Wt. (Kg) 


O 


O 


O 




■£>' 




Net Wt. (Kg) 


f q 












Total Netting Charged (Kg) 















Initial Temperature _6SL°C, °F Final Temperature 5~Sr °C, °F 

Charge Start Time 9:^<r Charge Stop Time %:H ^ 

Netting Type Use d Cc^Av g_ 



Agitation O n y C5> RP M aj&t w ^ u & er 

PROCESS NOTE: A high agitation rate may result in the 
formation of a fine emulsion which is difficult to break and 
will not allow for efficient separation of the oil phase. 



Allow the netting to mix with mild agitation for 15 minutes until all the netting has 
dissolved. Use a plastic rod to check for complete dissolution of the'waste netting. If 
dissolution is not complete, mix an additional 15 minutes with mild agitation. Repeat 
if necessary 

Initial Temperature S~fc. °C, - °F Final Temperature ^°C, °F 

Agitation Start Time fr; L(^j Agitation Stop Time 

RP M suo— rv\ *c ^^rt<A 




Dissolution Complete \/ YES (proceed to next step) NO 

InitM^empeiatu ^ °C, °F Final Temperature °C, 



Agitation Start Time """" — Agitation Stop Time RPM 




Dissolution Complete YES NO "_ / / 

T 




Date Processed: 13 ji j *jY By: A Jj /[l^jf / 
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Pilot Manufacturing Directions Revision Date: 11/28/98 

Gelatin Recovery Revision: NEW 
Batch No: GNP 



Preheat the ultrafiltration unit to 45°C ± 2°C (1 13°F ± 4°F) by circulating hot water 
through the unit for 15 minutes. This will allow the ultrafiltration unit to be ready at 
the same time the separation is complete. 

Initial Outlet Temperature °C, °F ^ ' , i s J- t 

Final Outlet Temperature _^°C, °F 4> eiirsoh r*-"~~ 1 

UJs 4^ -^bi 
Circulation Start Time • Circulation Stop Time — 

PROCESS NOTE: It is important to preheat the 
diafiltration unit to avoid potential congealing of the 
aqueous gelatin layer being transferred. 



When dissolution of the waste netting is complete, stop agitation and allow the 
mixture to stand for 30 minutes. 



Agitation Off YES 

Hold Start y:sl- Hold Stop f.^J 



/ , 

Date Processed: U/< jiff By: b-J{^6/ /t /s 
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A.B. Technologies, L.L.C. 



Pilot Manufacturing Directions 
Gelatin Recovery 



Revision Date: 11/28/98 
Revision: NEW 



Batch No: GNP 



• Transfer the lower, aqueous phase by means of a pump, through a sight glass to a 
clean, tared, 33 gallon, pre-heated stainless steel tank equipped with a hot water 
jacket, with hot water flowing through the jacket prior to the transfer, until the 
interface is observed in the sight glass at which time the transfer is complete. 
Maintain 45°C ± 2°C (1 13°F ± 4°F) in the transfer tank. 

Tank # j IJ- 




Tank Tare Weight IbZS K g 



Pre-Transfer Temperatur e 5^° C, °F 

Post-Transfer Temperatur e 5~</ °C, °F 



Transfer Start 9 ; V/j Transfer Finished 9 } 
Aqueous Phase Wt. UK g "7" : ^c>l>X 



PROCESS NOTE: It is important to preheat the transfer 
tank to avoid potential congealing of the aqueous gelatin 
layer being transferred. 




PROCESS NOTE: It is important to stop the separation as 
soon as the upper, oil phase is observed. Contamination of 
the aqueous layer with oil will result in cloudy capsules. 



Date Processed: \ I 
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A.B. Technologies, L.L.C. 

Pilot Manufacturing Directions Revision Date: 11/28/98 

Gelatin Recovery Revision: NEW 
Batch No: GNP 



Collect the upper oil layer, after removing/discarding the last of the aqueous layer in 



a suitable, clean container 
Oil Layer 



6 

T 



Gross Wt. (Kg) 


Tare Wt. (Kg) 


NetWt. (Kg) 


Total Oil Collected (Kg) 






\ -WO 


















Excess Aqueous Phase 








Gross Wt. (Kg) 


Tare Wt. (Kg) 


Net Wt. (Kg) 


Total Excess Aqueous Phase (Kg) 1 


3.Vrt 


\ . ^ 


o.f y 


/s 1 



1 



Concentrate the aqueous layer until 70.3Kg of effluent has been removed. The 
effluent is collected in a previously tared 55 gallon drum and saved until a mass 
balance is reconciled. Maintain the temperature at 45°C ± 2°C (1 13°F ± 4°F). 





Effluent #1 


|W ' 

Effluent #2 


Effluent #3 


Effluent #4 


Effluent #5 


Effluent #6 


Gross Wt. (Kg) 






1\. o2 


/f. < 






Tare Wt. (Kg) 




f. 6'J 


1 t/J 


1.6 






Net Wt. (Kg) 


3. f of 




14. tl 


1 3 C ( 






Total Effluent Collected (Kg) 


Jit. -off 




60.«77, 









Effluent Collection Drum 



Gross Wt. (Kg) 
- Tare Wt. (Kg) 
NetWt.(Kg) 



Start Concentration JOj_oJ^ Finish Concentration // : Q< " 
Process Temperature During Concentration 



Time 


10110 




/ »:3Sr 














Temp 






^3.0 















Date Processed 
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A.B. Technologies, L.L.C. 



Pilot Manufacturing Directions Revision Date: 11/28/98 

Gelatin Recovery Revision: NEW 

Batch No: GNP 



1 Time 






1 1 MO 


//•V-l 


\2L\0<k 






a : zi- 


)2:iL 


| Temp 












>4H.o 






V ? 


Process Temperature During Diafiltration 


1 Time 






1:1) 














| Temp 


46 



















Diafiltration Start Time \\\o<C Diafiltration Stop Time 



• PROCESS NOTE: A diafiltration volume is defined as the 
final concentrated volume, in this case, 4>>5Kg. y 

Cor — £1- 

When ultrafiltration is complete, sample the final product for durSc&lbirl Fisher N 
water analysis. Label the sample GN P Maintain 45°C ± 2°C (113°F ± A/ 

4°F) while analysis is in progress. v 

• PROCESS NOTE: Expected KF value is approximately o { aJULVwIc 
77 - 5% - nV^ ^<JL t A 

Karl Fisher Analysis 



KF Analysis #1 (%H20) 


KF Analysis #2 (%H20) 


Average KF (%H20) 
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Pilot Manufacturing Directions Revision Date: 11/28/98 

Gelatin Recovery Revision: NEW 

Batch No: GNP 



• Based on the Karl Fisher water analysis, determine the quantities of virgin gelatin and 

glycerin required to proceed to a Kg gel mass production with % 

recycled gelatin and subsequent capsule manufacturing. 

Virgin Gelatin Requirement Kg 

Calculation: 



Determine a mass balance on the completed process. 

Initial Netting Used Kg 
Initial Water Charged K g 
Oil Phase Collected Kg 
Excess Water From Oil Phase Collection ~K g 

Effluent From Concentration Step Kg 

Water Charged For Diafiltration Kg 

Effluent From Diafiltration Kg 

Final Product(exduding~fcystem hold-up) K g 

Final Product(including system hold-up) Kg 



Date Processed: By: 
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Pilot Manufacturing Directions Revision Date: 1 1/28/98 

Gelatin Recovery Revision: NEW 

Batch No: GNP 



• Calculations: 

• % Oil for Netting Used 



• Water In v. Effluent Out 



• Gelatin In v. Gelatin Out 



Date Processed: 



By: 
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Pilot Manufacturing Directions Revision Date: 11/28/98 

Gelatin Recovery Revision: NEW 
Batch No: GNP 



Perform ultrafiltration until 3 diafiltration volumes of deionized water have been 
achieved, in this process 3 diafiltration volumes is p©T$Kg. The deionized water for 
diafiltration is preheated to 45°C ± 2°C (1 13°F ± 4°F) ' t S"K «, 





Charge #1 


Charge #2 


Charge #3 


Charge #4 


Charge #5 


Charge #6 


Gross Wt. (Kg) 




sr> o 










TareWt. (Kg) 




— © — 


0 


O 






NetWt. (Kg) / 














Temperature ( <>C) fT 






nr.* 








Total Water Charged (Kg) 








>3lO 









— — « rtfefer t 

Charge#7 JSfcrge#8 


Charge #9 


Charge #10 


Charge #11 


Charge #12 


Gross Wt. (Kg) 














Tare Wt. (Kg) 


T— 












Net Wt. (Kg) 














Temperature 




Is*" *• 










Total Water Charged (Kg) 















a- 





Effluent #1 


Effluent #2 


Effluent #3 


Effluent #4 


Effluent #5 


Effluent #6 


Gross Wt. (Kg) ^ 


3 ) . \D 


^ 








2/. 10 


TareWt. (Kfii. 


f.LO 




A Ao 


/.AO 




/. k) 


NetWtfl«k "** 


0 






/<»./0 






Total EfflrolMflected (Kg) 















Diafiltration Effluent 



Gross Wt. (Kg) 



TareWt. (Kg) 



Net Wt. (Kg) 




Total Effluent Collected (Kg) 



Effluent #7 



Effluent #8 



Al±1 



Effluent #9 



/•AO 



44 



Effluent #10 



/•AO 



Effluent #1 1 



Effluent #12 



/A. £V 
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Pilot Manufacturing Directions 

Ji M. 1 \J + ITAHUUIUVI'III lllg Aril VfVr ±M.\JAJ,tJ 


Revision Date: 4/27/00 


Gelatin Recovery 


Revision: 1 


Batch No: aZr^-Ver^A &SO\ co - } 





Procedure 



Initial & Date 



3. When the water has reached 48°C ± 2°C (1 18°F ± 4°F), charge the gelatin netting for 
dissolution while maintaining mild mixing. 





Charge #1 


Charge #2 


Charge #3 


Gross Wt. (Kg) 








Tare Wt. (Kg) 








Net Wt. (Kg) 


Hl.t o 








Total Netting Charged H\»l>Q K g 
Temperature Before Netting Charge _4^Qra > F H^/S 

Temperature After Netting Charge °C/°F 

Netting Charge Start Time Q?£Q 
Netting Charge Finish Time D^CJO 
Mixer On t|gS> 

RPM 

Netting Type Used V)\Vc^ ^ £r 



PROCESS NOTE: High mixing may result in the formation of a fine 
emulsion which is of sufficiently small size that it is either 
difficult to break and will not allow for efficient separation of 
the oil phase and/or residual oil. 
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Gelatin Recovery 


Revision: 1 


Batch No: 3T^Ver^€A os~o\ao - { 





Procedure 



Initial & Date 



2. Begin mild mixing and heat the water to 48°C ± 2°C (1 1 8°F ± 4°F). Maintain 48°C 
± 2°C (1 18°F ± 4°F) throughout the manufacturing process. 



Mixer Type ^ r Ar^ ^ 
Mixer No. A 



Mixer O n ^-lS 
RPM 



Heating Start Time »Q Qfrjp 

Heating Stop Time J \* \x»C_ 

Initial Temperature S<U-0 (C/fo 
Final Temperature ^XGI^ F 



PROCESS NOTE: It is important to maintain 48°C ± 2°C (118°F ± 4°F) 
through the manufacturing process. Temperatures above 
50°C (122°F) will accelerate degradation of the gelatin. 





Date Processed: s/^l/qq 
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Gelatin Recovery 


Revision: 1 


Batch No: ZC^J-er^^l osz>lc?o—( 





Procedure Initial & Date 



4. Allow the netting to mix (mild mixing) for 15-30 minutes until all the gelatin netting 
has dissolved. Use a plastic or stainless steel rod to check for complete dissolution of 
the gelatin netting. If dissolution is not complete, mix an additional 15 minutes with 
mild mixing. Repeat if necessary ^ 

Initial Temperature 3gA °C/°F c\< &s A<X- 

Final Temperature °C/°F 

Mixing Start Time O^OO 

Mixing Stop Time Q^^lV 

RPM 

Dissolution Complete YES (proceed step #5) 

mixing) 

Initial Temperature H0»0 °C/ o F 
Final Temperature _^Q£PC/°F . 
Mixing Start Time CR3L_S 

RPM _ 

Mixing Stop Time 0^ 

Dissolution Complete y/^YES (proceed step #5) NO (continue mixing) JL c^S j <^L 



\r N O (continue ^ ov-v rvNNv^V^^. 




Pilot Manufacturing Directions 

Gelatin Recovery 

Batch No: X^Vb^ oSokoo- V 



Revision Date: 4/27/00 
Revision: 1 



>5/ 



Procedure 

£vW\¥^u ^o^es^W-s, ,^Vo WL^^ C--1^.\Ck% iT-M^ 
5. While dissolution of the gelatin netting is in progress, perform micro swabbing then 



Initial & Date 

<j0X Sl^Oi 



preheat the filtration unit to 48°C ± 2°C (118°F ± 4°F) by circulating hot process 
water through the unit for 15 minutes. Determine the system hold-up volume during 
this preheating step. 

Micro Swabs Taken ~ 



Number of Micro Swabs_ 
Swab Locations 



Initial Oudet Temperature 
Final Outlet Temperature 
Circulation Start Time 
Circulation Stop Time 
System Hold-Up Volume 



_°C/°F 
°C/°F 



Kg 



0 



PROCESS NOTE: It is important to preheat the filtration unit 
to avoid potential congealing of the aqueous gelatin layer. 



6. When dissolution of the gelatin netting is complete, stop mixing and allow the 
mixture to stand for 30 minutes for separation of the oils. 

Mixer Off [ V> 5Vw^- 

Hold Start p ^ 

Hold Stop 



Date Processed 



CO 



Signature: 








Pilot Manufacturing Directions 


Revision Date: 4/27/00 


Gelatin Recovery 


Revision: 1 


Batch No: ^^W^X o^>\ oo - V 





Procedure Initial & Date 

Initial Temperature °C 9 /°F 

Final Temperature °C/°F 



7. Using a skimmer, previously cleaned and inspected, remove the separated, upper oil 
layer to a previously cleaned, tared, appropriately sized collection container, . 



Skimming Start 



Skimming Complete ^ L p^.(L^ 

Initial Temperature °C/°F 

Final Temperature °C/°F 

Oil Layer Collected Gross Wt. Kg 

Tare Wt. Kg 

Net Wt: ^ Kg 



8. Collect a 2 ounce sample from the dissolution & microfiltration feed tank for residual 
oil analysis. 

Sample Collected Gross Wt. g 

Tare Wt. g 

Net Wt. g 



Date Processed: Signature:, 
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Pilot Manufacturing Directions 


Revision Date: 4/27/00 


Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure Initial & Date 



9. If appropriate, separate the oil layer collected in Step #7 and obtain weights of the 
aqueous and oil layers and sample of the aqueous layer for analysis and mass 
balance calculations. 

Oil Layer Collected Gross Wt. Kg 

TareWt. Kg 

Net Wt. Kg 



Aqueous Layer Collected Gross Wt. Kg 

TareWt. Kg 

Net Wt. Kg 



10. Prepare a clean, tared, previously inspected, appropriately sized, stainless steel tank 
(microfiltration permeate & ultrafiltration feed/retentate tank) equipped with a heating 
jacket and variable speed mixer. Swab the tank for micro analysis then preheat the 
tank to 48°C ± 2°C (1 18°F ± 4°F). _ 

Micro Swabs Taken 

Number of Micro Swab s ~ ~ 

Swab Locations . 

Tank Size 

Tank No. 

Tank Tare Wt. Kg 

Tank Temperature °C/°F 

Date Processed: Signature: 

-7- 
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Pilot Manufacturing Directions 


Revision Date: 4/27/00 


Gelatin Recovery 


Revision: 1 


Batch No: "X^Verc^ oSoioo-l 





Procedure 



Initial & Date 



1. Charge deionized water for netting dissolution to a clean, tared, previously inspected 
and swabbed, appropriately sized, stainless steel tank (netting dissolution & 
microfiltration feed tank) equipped with a heating jacket variable speed mixer. 

Tank Size IP 

Tank No. 3 

Tank Tare Wt. ^OL Kg 

Micro Swab Taken 

Number of Swabs 

Swab Locations 



Deionized Water For Waste Netting Dissolution 





Charge #1 


Charge #2 






Gross Wt. (Kg) 










Tare Wt. (Kg) 


SOU b'b 




Charge^f3^ 




NetWt. (Kg) 








^3. /s 



Total Water Charged ^S.^CK g 



Date Processed: £" | i 



Signature: ^/ j 
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Supporting Documentation For Paragraphs 12 & 15 
Of The Attached Response & Inventor Declaration 



The present application was successful at removing emulsified oils, by the use of 
tangential flow microfiltration, that was not possible or obvious from what was fairly 
disclosed by the '408 patent (the batch record is enclosed, 1 of 4 batches processed at this 
time). 

Residual oil analysis resulted in no detectable oil after tangential flow microfiltration 
(analysis was done pre-microfiltration, but after cartridge pre-filtration (as used in the 
'408' patent) which showed presence of residual oils). Clear evidence that '408' could 
not remove hydrophilic, emulsified oily contaminants. 

All post process testing showed the present application to be a complete success at 
recycling waste gelatin netting into new soft gelatin capsules. 









Pilot Manufacturing Directions 




Revision Date: 4/27/00 


Gelatin Recovery 




Revision: 1 


Batch No: ZlZj^use, K o s~o \ od 







Procedure 



Initial & Date 



1 1 . Turn on the preheated filtration unit and begin microfiltration to remove residual oil 
contamination. At the predetermined concentration of the feed solution, add one volume of 
process water and diafilter the feed solution to maximize gelatin & glycerin throughputCollect 
the microfiltration permeate in the tank described in Step #10. 

Membrane Pore Size ~~ 

Membrane Lot# 

Membrane Surface Area 

Process Flow Rate 

Microfiltration Start Time 



Concentration at 
Diafiltration Start 

Diafiltration Start Time 

Water for Diafiltration Gross 

.Tare 

Net 

Temp. 

Microfiltration Finish 
Flux Rates 

Transmembrane Pressures 




- IT- 



Kg 

°C/°F 



see attached 
see attached 



Process Temperature During Microfiltration (30 minute intervals) 



Time 



Temp, °C 



Date Processed: Cjl j 



Signature: 
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Pilot Manufacturing Directions 


Revision Date: 4/27/00 


Gelatin Recovery 


Revision: 1 


Batch No: 3Z3s\^A o S"ov go - \ 





Procedure Initial & Date 



12. Collect a 2 ounce sample from the microfiltration permeate & ultrafiltration 
feed/retentate tank for residual oil analysis. 

Sample Collected Gross Wt Kg 

Tare Wt. Kg 

NetWt. Kg 



13. Weigh the dissolution & microfiltration feed tank to determine the mass of 
unprocessed material. Collect a 2 ounce sample for water and glycerin analysis for 
mass balance calculations. Make the assumption that the material in the hold-up 
volume is of the same composition as this sample. 



14. Weigh the microfiltration permeate and hold at 48°C ± 2°C (118°F ± 4°F) while 
cleaning the microfiltration system and membranes. 



Microfiltration Permeate Gross Wt. ^N^i. bV K g 

"TareWf. 3c>V b'C Kg 



] - 



NetWt. 113.00 K g 



Hold Start 

Initial Temp ^""X. 
Hold Finish iV -\CO 



C/?F 



Final Temp M 3>. H °C/°F 



Date Processed: $ (l/ CO 



Signature: 
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Gelatin Recovery 


Revision: 1 


Batch No: "X^W^ oo -\ 





Procedure Initial & Date 



15. Clean the microfiltration unit using the procedure described below. Monitor the 
cleanability of the membrane (see attached membrane cleaning/regeneration data). 
Swab the filtration unit for micro analysis. 

Micro Swabs Taken 



Number of Micro Swabs_ 
Swab Locations 



\ 



Date Processed: ^ j Z / cp 



Signature: (st_ Jyf 
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Pilot Manufacturing? Directions 


Revision Datp % 4/27/flO 


Gelatin Recovery 


Revision: ] 


Batch Nof^X^W^dA c?fb lC 0' I 





Procedure Initial & Date 



16. When the microfiltration unit and membrane cleaning is complete, install the 
ultrafiltration membranes for the concentration process, preheat the filtration unit to 
48°C ± 2°C (118°F ± 4°F) by circulating hot process water through the unit for. 15 
minutes. 

Initial Outlet Temperature 
Final Outlet Temperature 
Circulation Start Time 



Circulation Stop Time 

PROCESS NOTE: It is important to preheat the filtration unit 
to avoid potential congealing of the aqueous gelatin layer 
being transferred. 



JC/JF 
°C/°F 



17. Prepare a clean, tared, previously inspected, appropriately sized, stainless steel tank 
(ultrafiltration permeate tank) equipped with a heating jacket and variable speed 
mixer. Swab for micro analysis and preheat the tank to 48°C ± 2°C (1 18°F ± 4°F). 

Tank Size £^ y Q 

Tank No. A\ JlLl^_ 

Tank Tare Wt. Wl.SO Kg \ ^ ^ 

Tank Temperature °C/°F he<Jr htd<J^ 



Date Processed: 
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Pilot Manufacturing Directions 

Gelatin Recovery 

Batch No: ^w\V>^A o$ro i go - v 



Revision Date: 4/27/00 

Revision: 1 



Procedure 



Initial & Date 



18. Turn on the preheated filtration unit and begin ultrafiltration to concentrate the feed solution 
to the desired concentration of gelatin for recycle. 



Membrane Pore Size 
Membrane Lot# 
Membrane Surface Area 
Process Flow Rate 
Concentration Start Time 
Concentration Finish Time 
Flux Rates 

Transmembrane Pressures 



see attached 
see attached 



Process Temperature (feed tank) During Concentration^g) minute intervals) 



i 



Time 


VATS 
















Temp, °C 


MA. b 

















19. When concentration is complete, weigh the microfiltration permeate & ultrafiltration 
retentate tank. Maintain 45°C ± 2°C (1 13°F ± 4°F) wlu'le analysis is in progress. 



Tank Gross Wt. &.ST. \Q K g 
TareWt. JoLb'f Kg 
Net Wt. /J . V 5 Kg 



Date Processed^ 



Signature^ 
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Pilot IVTaniifartnrino T)irprHnnc 

J. Ill/ 1 iTliUlUlHVIUl 111 JL/1I btrllUUS 


HcVlMUD JLFdlC. //UU 


Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure Initial & Date 



20. When concentration is complete, obtain a 4 ounce sample from the feed tank for 
duplicate water analysis by LOD and duplicate glycerin analysis by GPHPLC. 
Maintain 45°C ± 2°C (1 1 3°F ± 4°F) while analysis is in progress. 



Water & Glycerin Analysis 



LOD (%H20) 


GPHPLC (Glycerin) 


Analysis #1 


Analysis #1 


Analysis #1 


Analysis #2 


Average LOD 


Average 



21. Weigh the ultrafiltration permeate tank to determine the mass of permeate removed. 
Obtain a 2 ounce sample for water & glycerin analysis for mass balance 
determination. 



Permeate Tank Gross Wt__ 
Tare Wt. 
Net Wt. 



Kg 



Kg 
_Kg 



Sample Collected Gross Wt. 

Tare Wt. 
Net Wt. 



Date Processed: 



Signature: 
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Pilot Manufacturing Directions 


Revision Date: 4/27/00 


Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure Initial & Date 



22. Based on the analysis in Step #19, determine the quantities of virgin gelatin and 

glycerin required to proceed to gel mass production with % recycled 

gelatin and subsequent capsule manufacturing. 

Virgin Gelatin Requirement 

Virgin Glycerin Requirement 

Calculation: Glycerin from previous gel mass - COA water content 

Gelatin from previous gel mass -- COA water content 

T .i. XI. 



Date Processed: Signature^ 
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Pilot Manufacturing Directions 

Gelatin Recovery 
Batch No: 



Revision Date: 4/27/00 

Revision: 1 



Procedure 



Initial & Date 



Calculation: 



a. Glycerin Assay (average from Step #20) / COA Assay = Actual Glycerin Content in Final 
Concentrated Gel Mass 



b. Gelatin Content in Final Concentrated Gel Mass = (100% - (Glycerin Assay = Water 
Assay)) / (100% - Gelatin COA Water Content) 



c. Water Content in Final Concentrated Gel Mass = 100% - (a. and b; above) 



Date Processed: Signature: 
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Pilot Manufacturing Directions 


Revision Date: 4/27/00 


Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure Initial & Date 

23. Determine a mass balance on the completed process. 
• Water 

a. Water input 

i. System hold-up 

ii. From netting input 

iii. Initial dissolution volume 

iv. Microfiltration diafiltration volume 

1 . Total water input 

b. Water out 

i. Residual from microfiltration feed tank 

ii. Excess from oil skimmer operation 

iii. Concentration permeate 

iv. In final concentrated retentate 

1 . Total water accounted for 



c. Water mass balance (water out / water input) 



Date Processed: Signature: 
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•• A.B.T., L.L.C. 




Pilot Manufacturing Directions 


Revision Date: 4/27/00 


Gelatin Recovery 


Revision: 1 


Batch No: 



Procedure 
• Gelatin 



a. Gelatin input 

1 . From netting input 

b. Gelatin out 

1 . Residual from microfiltration feed tank 

2. From oil skimmer operation 

3. Concentration permeate 

4. In final concentrated retentate 

c. Total gelatin accounted for 

d. Gelatin mass balance (gelatin out / gelatin input) 



Initial & Date 



Glycerin input 



a. From netting input 



b. Glycerin out 

1 . Residual from microfiltration feed tank 

2. From oil skimmer operation 

3 . Concentration permeate 

4. In final concentrated retentate 

ii. Total glycerin accounted for 



Glycerin mass balance (glycerin out / Glycerin input) 



Date Processed: 



Signature: 

-17- 
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Pilot Manufacturing Directions 
Gelatin Recovery 
Batch No: 



Procedure 



Revision Date: 4/27/00 

Revision: 1 



Initial & Date 



24. Samples Points for Analysis 

• Step 8 Microfiltration feed tank after skimming 



1. Result 



Residual Oils 



Step 9 Aqueous portion of skimmed layer 
1. Results Water 



Glycerin_ 
Gelatin 



Water /Glycerin/Gelatin 



• Step 12 Microfiltration final permeate Residual Oils 

1. Result 



• Step 1 3 Microfiltration residual feed Water /Glycerin/Gelatin 

1 . assume system hold-up has same 
composition 

2. Results Water 

Glycerin 

Gelatin 



Date Processed: 



Signature: 
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Pilot Manufacturing Directions 
Gelatin Recovery 
Batch No: 



Revision Date: 4/27/00 

Revision: 1 



Procedure 



Initial & Pat 



• Step 20 Final concentrated gel mass 
1. Results Water 



Water /Glycerin/Gelatin 



Glycerin 
Gelatin 



Step 2 1 Ultrafiltration penneate Water /Glycerin/Gelatin 

1. Results Water 



Glycerin 



Gelatin 



• Micro Analysis 
a Step 1 

1 . dissolution tank 

(prior to water charge for dissolution of netting) 

b. Step 5 

1. filtration unit 

(prior to system preheating & microfiltration) 

c. Step 10 - 

1. microfiltration permeate 

(prior to start of microfiltration permeate collection) 

d. Step 15 

1 . filtration unit 

(after post microfiltration cleaning) 

e. Step 26 

1. filtration system 

(post ultrafiltration cleaning - to be stored) " 



Date Processed: 



Signature: 
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Pilot Manufacturing Directions 
Gelatin Recovery 



Revision Date: 4/27/00 
Revision: 1 



Batch No: 



Procedure 



Initial & Pat 



25. Attachments 

• Flux Profiles 

• Pressure profiles 

• Membrane cleaning/regeneration profiles 

• QC analysis sheets 

26. Clean the filtration unit using the procedure described below. Monitor the 
cleanabihty of the membrane (see attached membrane cleaning/regeneration data). 
Swab the filtration unit for micro analysis. 

Micro Swabs Taken 

Number of Micro Swabs 

Swab Locations 



Date Processed: Signature: 
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RAW MATERIAL IDENTIFICATION CARD 



.f ] 



.riptions^yi^ff : 
Hot Material De^ription: Q 



Raw Material Code:!: 



Raw Material Lot No.: 



Net Weight: ^ f ■ <nvT \C-(^ 

Weighed Bv: *^T^_^ 



SPSS' 



Date: 



4 



4^" 



7A - Sfl 



3,45 (-3 JQ 



INTERGEJL* Division of llC Industries, Inc. 

RAW M ATF-RI AT, 1DENOTFIC ATION CARD 



Product Description:. 
Product Lot No.: 



DEN/1 

% 



it No.: /w/f 

rial Description:. 



; Raw Material Description: 

I Raw Material Code:_ 
• IUwMateiialI^tNo.:__AVi£ll 



Net Weight:. 




■J-.< ■ 
■ -I - 



!|i -•• * ' . ~^ " 

ill 



1 

<$t\eX^ 



,.^:,R^i».!(_ 





T30 



2fMCL 



t.' — ■ 



if _ 




_!3lk: i;_js 



) °? 



_ . . -p. 

l.„ik.„:^^^r«wo^-..'.- 




...i.o.^F.rN...: 

5pH ... . -. . 




CONFIDENTIAL 



Gel Mass Quality 
Residual Oils Analysis 



Evaporative Light Scattering Detection (ELSD) has become a popular analytical technique for 
evaluation of non-chromophoric entities, such as mineral oil, where UV detection is not an 
option. The ELSD detects mineral oil with good sensitivity in a time efficient manner. 



Following is: 

• * Millipore Corporation Analyses 

o Post-microfiltration analyses 
o Subsequent gel mass analyses 

• Alltech Associates Report Including: 

o Mineral oil & vitamin E standard curves 

o Low level mineral oil & vitamin E standard chromatograms 

o Pre & post-microfiltration analysis for mineral oil & vitamin E 



CONFIDENTIAL 



Gel Mass Quality 
Residual Oils Analysis 



The following analyses were performed by Millipore Corporation using HPLC with ELSD. 
Alltech Associates developed the preliminary method of analysis and Millipore ! s analytical staff 
resolved some technical problems with reference to sample preparation. All samples were 
•analyzed in triplicate. Millipore's ELSD method follows this results page. 



1 

SAMPLE ID 


REPLICATE # 


RESIDUAL OIL 
CONC, PPM 


Hexane Blank 


1 


<20 


i . 


2 


<20 






<20 


PostMF/Recycle#l 


1 


<20 


' ' i 2 ! <20 


| j 


<20 


Post MF/Recvcle #2 | 1 


<20 


i 2 


<20 


| | ? 


<20 


Post MF/Recycle #3 ; 1 


<20 i 




2 


<20 I 


! ' 3 


<20 


Post MF/Recvcle #4 j ] 


<20 


i ! 2 


<20 






<20 


Virgin Gel Mass 


1 


<20 






<20 




-» 


<20 


Recycled Gel Mass #i— 


— 1 


<20 




2 


<20 






<20 


Recvcled Gel Mass #2 


i 


<2D . 






<20 


i 


3 • :! 


<20 


Recvcled Gel Mass #3 ! 1 1 


<20 


1 I - 2 ■ 


<20 


! 3 


<20 


Recvcled Gel Mass #4 1 


1 ! 


<20 




2 ! <20 




3 i <20 | 



Alltech 



| Alltech Associates, Inc. 

2051 Waukegan Road • Deerfield, IL 60015-1899 
Phone: 847-948-8600 • Fax: 847-948-1078 



October 12, 1999 



William Schmidt 
A.B. Technologies, L.L.C. 
852 Redgate Road 
Dresher, PA 19025-1431 



Dear Dr. Schmidt, 

Thank you for your interest in the Alltech Model 500 ELSD. ~We appreciate the opportunity to 
demonstrate how this powerful detector can aid in the analysis of mineral oil and vitamin E. 

An isocratic, normal phase method was developed for the analysis of mineral oil and vitamin E Both 
components gave a good response and eluted within ten minutes. Using the low-level standard 
chromatograms, the detection limits for mineral oil and vitamin E were calculated to be 10ug/mL and 
0.5pg/mL respectively. Standard chromatograms and calibration curves are enclosed. 

A preliminary sample preparation procedure was also developed to extract mineral oil and vitamin E 
from the sample matnx. Approximately ig of each sample was weighed out, prepared and analyzed 
for mineral oil and vitamin E. In the preparation procedure, each sample was diluted 20x. We did not 
have the means or time to determine the percent recovery of the preparation procedure. Individual 
chromatograms and results of each sample are enclosed. 

The Model 500 ELSD is ideal for analyzing samples with little or no UV chromophores. Because the 
s res Ponse does not depend on optical characteristics, it enables you to detect any non-volatile 
component in your sample. Since mineral oil is non-chromophoric, UV detection is not a viable 
option. The ELSD easily detects bothcomponents with good sensitivity in a timely manner. 

Alltech is committed to providing you with a winning combination of products, equipment excellence 
and unnvaled technical support services. If you have any further questions regarding this analysis 
please contact me or Melissa Wilcox at-800-255-8324. - 

Sincerely, 

Michelle Chudy, 
Applications Chemist 

cc: T. Jacobs, N. Olson, D. Lee, M. Wilcox 



Alltech 



Alltech Associates, Inc. 

2051 Waukegan Road • Deerfield, IL 60015-1899 
Phone: 847-948-8600 • Fax: 847-948-1078 
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A.B. Technologies, L.L.C. 
Vitamin E Standard Curve 



Vitamin E 



32000000 
24000000 






























03 
0J 

< 

16000000 
















8000000 
















oL 


-ss^5 















~ Amount fua/mU 



8S.7 



102.9 



Second Order Curve: R 2 = 0.999 
Concentration Range: 3jig/mL - 100^g/mL 



J 



Alltech 



) Alltech Associat s, Inc. 

2051 Waukegan Road • Deerfield, IL 60015-1899 
Phone: 847-948-8600 • Fax: 847-948-1078 



A.B. Technologies, L.L.C. 
Mineral Oil Standard Curve 



32000000 



24000000 

03 
QJ 

16000000 



8000000 



Mineral Oil 




257 . 343 

Amount (ua/mU 



423 



514 



Second Order Curve: R 2 = 0.998 
Concentration Range: 15(ig/mL - SOO^ig/mL 



Alltech 



| Alltech Associates, Inc. 

2051 Wauk gan Road • Deerfi Id, IL 60015-1899 
Phone: 847-948-8600 • Fax: 847-948-1 078 



A.B. Technologies, L.L.C. 
Low Level Vitamin E Standard 



122- 




117- 



Time (jnlrl) I 



lllljllll 
1 2 



IjTiT 
4 



TTTTJTTTT 
5 6 



llll|tlll|llll|IIN|llll|llll|llll|llll|lltt|l!tl|ltll|llll|llll 
8 9 10 11 12 13 14 



TTTTTT 



Concentration: l^g/mL 
Injection Volume: 2(^L 
Detector: Alltech 500 ELSD 



Alltech 



| Alltech Associates, Inc. 

2051 Waukegan Road • De rfleld, IL 60015-1899 
Phone: 847-948-8600 • Fax: 847-948-1078 



A.B. Technologies, L.L.C. 
Low Level Mineral Oil Standard 




Concentration: 15ng/mL 
Injection Volume: 20^L 
Detector: Alltech 500 ELSD 



Alltech 



I Alltech Associates, Inc. 

2051 Waukegan Road • Deerfield, IL 60015-1899 
Phone: 847-948-8600 ♦ Fax: 847-948-1078 



A.B. Technologies, L.L.C. 
Pre-MF (20x DUution) 



18C^ 



170^ 



160-E 



190^ 



140-E 



120-= 




7 8 9 10 -11 12 13 14 



J 



Sample Amount: l .06g 
Calculated Concentrations: 
Mineral Oil - 774^g/mL 
Vitamin E - 1 19^g/mL 
Injection Volume: 20nL 
Detector: Alltech 500 ELSD 



1 



Alltech 



) Alltech Associates, Inc. 

2051 Waukegan Road • Deerfield, IL 60015-1899 
Phone: 847-948-8600 • Fax: 847-948-1 078 



A.B. Technologies, L.L.C. 
Post-MF(20x Dilution) 



122.CH 



121.0- 



120.0- 



119.0^ 



118.0-= 



117.0^ 




Time (hllrf) 



''n m T l '1 m M lll H lill l m H lill l i m F 

1 2 3 __4 -5 6 7 8 9 10 -11 12 13 14 



Sample Amount: l.oig 
Calculated Concentrations: 

Mineral Oil ~ Not Detected 
Vitamin E - Not Detected 
Injection Volume: 20^L 
Detector: Alltech 500 ELSD 
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Gel Mass Quality 
Molecular Weight Distribution 



CONFIDENTIAL 



The following data represents the molecular weight distribution analysis of gel masses 
prepared using between 25% to 30% recycled gelatin compared to a virgin gel mass. A 
comparison was also made to a gel mass after "current" recovery efforts, e.g., melt the netting at 
approximately 140°F for approximately 24 hours. 

As illustrated here, ABT's recovery process is non-invasive to the gelatin 
integrity. The molecular weight distribution remains essentially unchanged in a gel mass 
manufactured using 30% recycled gelatin when compared to a virgin gel mass. 

The tests were performed by Metrics, Inc. of Greenville, NC using the following 
chromatographic conditions: 

• Instrument: A suitable HPLC equipped with a lOOjil loop 

• Column: Phenomonex Biosep SEC-S4000, 300x7.8mm , 5jim. 

• Column Temp: 40°C 

• Mobile Phase: 0.5% sodium dodecyl sulfate 

• Flow rate: 1 .0 ml per minute 

• Detection: Refractive Index 

• Detector Temp: 50°C 

• Standards: Pullulan standards from 853kDa to 5.8kDa 



Key to Attachments 

20 1 0- 1 = virgin gel mass (3 1 1 92 1 8) 
2010-2 - recycled gel mass #1 (RD 050100-1) . 
20 1 0-3,= recycled gel mass #2 (RD 050400-2) 
. 2010-4 = recycled gel mass #3 (top sample) (RD 050800-3) 
2010-5 = recycled gel mass #3 (bottom sample) 
20J0-6 = recycled gel mass #4 (RD 05 1.000-4) 
20 1 0-7 = customer reclaimed gel mass 



• RD 050100-1 was encapsulated using gelatin that was reclaimed from the netting from 
Intergel production batch #3 1 1 92 1 8 of Vitamin E 400IU capsules ( 1 00% virgin gel mass) 

• RD 050400-2 was encapsulated using gelatin that was reclaimed from RD 050100-1 
netting 

• RD 050800-3 was encapsulated using gelatin that was reclaimed from RD 050400-2 
netting 

• RD 051000-4 was encapsulated using gelatin that was reclaimed from RD 050800-3 
netting 
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QUALITY ASSURANCE 



Overlay of the virgin gel mass and four consecutively recycled gel 
masses from ABT's gelatin recovery technology. 
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Overlay of virgin gel mass and ABT's first recycled gel mass 
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Overlay of virgin gel mass and ABT's fourth recycled gel mass. You will 
notice a smaller surface area for ABT's sample. This is due to less sample 
used for analysis. The peak shape and relative molecular weight distribution 
remain unchanged compared to the virgin gel mass. 
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Overlay of virgin gel mass and gel mass from the customer's current 
recovery operation. The virgin gel mass is represented by the large 
peak to the left of the overlay which is the higher molecular weight 
area of the chromatogram. This overlay clearly shows degradation of 
the gelatin, using "current" recovery techniques, and a shift to lower 
molecular weight fractions. 
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Overlay of ABT's first recycled gel mass and gel mass from the 
customer's current recovery operation. Again, the difference is 
clearly illustrated. The ABT recovery technology leaves the gel mass 
essentially unchanged. To the contrary, "current" recovery techniques 
degrade the gelatin dramatically. Overlaying any of the four ABT 
recycled gel masses with the gel mass resulting from "current 
recovery techniques will produce the same result. 
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Capsule Quality 



The following data is derived from analysis of capsules manufactured from continuous 
recycle of gelatin and glycerin using ABT's recovery technology. As discussed below all 
capsules compare favorably to a control using zero recycled gelatin and glycerin. 

Samples were analyzed for Rupture Strength (a measure of seal strength), Puncture 
Strength (a measure of capsule strength) and Adhesiveness: 

• Seal strength of capsules manufactured from recycled gelatin and glycerin was 
equivalent to or better than the control capsule. 

• Capsule strength of capsules manufactured from recycled gelatin and glycerin 
was better than the control capsules in all cases. 

• No adhesive characteristic was found for the capsules manufactured from 
recycled gelatin and glycerin showing them to be equivalent or better than the 
control capsules 

• In the results listed below, 'Force to Rupture' and 'Force to Puncture' are the 
measure of seal and capsule strength respectively. 'Gradient' and 'Distance to 
Rupture/Puncture' are a measure of the capsule's flexibility. 

The tests were performed by Texture Technologies Corp. of Scarsdale, NY using their 
texture analyzer and the data below is from their report to ABT of June 28, 2000. A Rupture test 
was performed with the TA.XT2HRi Texture Analyzer, using a 50-kilogram load cell and 
Texture Expert Exceed Software. Adhesive and puncture test was also conducted using this 
instrument and a 5-kilogram load cell. 

The test consisted of five samples provided by the A.B.T., L.L.C., Dresher, PA; 1) 
control lot # 1 19228, 2) RD 050100-1, 3) RD 050400-2, 4) RD 050800-3, 5) RD 051000-4. 

All tests were conducted aTroom temperature and the samples were "handled with 
tweezers. Each test consisted of ten replicates. 
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Rupture Test 

The rupture test was used to determine seal strength. Each capsule was placed in a 
plastic bag .positioned with the seal of the capsule parallel to the probe and the flatter side down 
on a TA-90 heavy-duty platform. The test used a TA-4 probe, an acrylic cylinder, W/ 2 inches in 
diameter, 35 mm tall. The test mode was Measure Force in Compression, return to start The 
probe descended toward the sample at 2.0 mm/second until a trigger force of 15 grams was 
detected at which tune data collection started. The probe returned at 10.0 mm/ second The 
sample was compressed to 50 % of its' height at 2.0 mm/second. 



Distance to Rupture 



Force (g) 

14O0Oi 



12000 



) 



1000O 



Control =Red 
Sample l=Lgt.Blue 
Sample 2=Pink 
Sample 3=Blue 
A Sample 4=Purple 

\a 




Force (g) 1 
14000: 



12000 



Time (sec.) 




Point of 
Rupture 



Time (sec.) 



The above graphs and the statistics below are each the average often tests replicates. 
Sam P ,e Control 1 2 



Force to Rupture (g) 

Gradient (g/s) 

Distance to Rupture (mm) 

Observations: 



10,314 

3,333 

4.20 



10,564 

5753 

3.02 



10,101 
5,143 
3.14 



11,529 

4,262 

3.89 



13,217 

6,061 

3.50 



The probe compressed the capsule 50% of its original height as determined by the 
instrument. 

The capsule ruptured before the probe reached the target 50% strain. 
Rupture is defined for this test when the capsule burst the seam. 
The peak force was the point that the capsule ruptured. 
After the capsule ruptured the force dropped off. 
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Puncture Test 



k pUnCtUre test was t0 deten ™e capsule strength. Each capsule was placed in a TA- 
302, a brass plate with ten 9-mm openings, positioned vertically with the flat side toward the 
bellows of the instrument and the more rounded side toward the probe. The test used a Needle 
like probe,J-mm stainless steel probe. The test mode used was Measure Force in Compression 
return to start. The probe traveled 2.0 mm/second until a trigger force of 2 grams was achieved at 
which point it penetrated vertically 10.0 mm into the capsule at a speed of mm/second The 
probe withdrew 10.0 mm/second. 
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The above graphs and the statistics below are each the average often test replicates 
Sam P le — Control 1 2 



Force to Puncture (g) 
Initial Gradient (g/s) 
Distance to Puncture (mm)" 



545.0 
252.4 
4.41 



965.3 
745.0 
2.60 



985.7 
J59.3 
2.69 



799.8 
329.1 
4.92 



976.7 
808.4 
2.42 



Observations: 



The needle-like probe was centered over the seam of the capsule. 

The probe contacted the capsule and the force started to build as the probe compressed 

the sample. 

The probe continued to travel to reach the target distance. 
The capsule punctured with the needle-like probe. 
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Adhesive Test 



The adhesive test was used to determine the adhesive characteristics of the capsules 
Two tests were conducted on the five samples. The first test was a capsule-to-capsule test The 
capsules were placed in a TA-96, a stainless steel double grip. The capsules were placed in the 
gnps such that their seams would touch when tested. The capsule in the upper grip traveled 
toward the capsule in the bottom grip at 0.5 mm/second. When a 5 gram trigger force was 
detected the sample traveled at 0.1 mm/second for a distance of 1 mm, held for 0.5 seconds under 
a load of 50 grams, then the upper grip returned at 0.5 mm/second 

The second test performed was conducted under the same test parameters but with a TA-8 l A n 
diameter stainless steel ball in the upper grip. 



Sample 

Adhesive Peak Force (g) 



Control 
1.0 



The graph to the right and the above statistics.are five 
Test replicates. Above data from capsule to capsule test. 



Observations: 




Data was unavailable for Samples 1-4 because there was not any adhesive characteristics 

to report for the capsule to capsule test. 

Data unavailable for all samples for the probe to capsule test. 



IVC INDUSTRIES, INC. 

500 HALLS MILL ROAD ; t FREEHOLD, NEW JERSEY 07728 I >HONE: (n2)^-3bpc| FAX: (732) 761-2878 




Alain Heron 

ABT, LLC 

852 Redgate Road 

Dreshner, PA 19025-1431 

FAX (215) 658-1222 



You recently received Accelerated Stability Summary Reports of four (4) R&D batches of Vitamin E 400 
Softgels. These R&D batches (RD 050100-1, 050400-2, 050800-3, and 051000-4) were each encapsulated 
using gelatin that had been reclaimed from the "scrap netting"of previous batches of Vitamin E Softgels 
using your Company's technology. The "history" of each of the batches is as follows: 



RD 050100-1 was encapsulated using gelatin that was reclaimed from the netting from 
Intergel production batch # 1 19228 of Vitamin E 400 Softgels. 

RD 050400-2 was encapsulated using gelatin that was reclaimed from RD 050100-1 netting. 
RD 050800-3 was encapsulated using gelatin that was reclaimed from RD 050400-2 netting. 
RD 051000-4 was encapsulated using gelatin that was reclaimed from RD 050800-3 netting. 



At the completion of three (3) months accelerated stability, all test results were within specification for 
each of the above batches. Room Temperature Stability shall be continued over the next four (4) years. 

From all of the above, it would appear that your Company's method of gelatin reclamation is a viable 
method of reducing raw material costs while still maintaining the quality of the resultant encapsulated 
product. 



September 15, 2000 



Dear Alain: 



Sincerely, 




William J. Neumann 
Vice President 

Quality and Regulatory Affairs 
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PRODUCT NAME: Vitanin E 400 WSoftgel Capsules 



PRODUCT CODE: 



50003J 



PRODUCT LOT#: 



11922$ 



VHOIM.'CT DESCRIPTION: MnSum, trntsjaoed^Jmiiilmi. ^ f^-*-^-.,.^ „, - 

compares io ihc s tandard. ~ ~ ' ~ : — 

ACTIVE INGREDIENT SUPPLIER(s): 



Test Date: 



INITIAL 



05/00 



, 6" Month ~T~9 m Month T^2 Tn l^nTh 



11/00 



N/A 



N/A 



18 tn Month" 



! TEST 

: Description 


SPECIFICATION 

Mciilvm. ova! sliapcd (7.5 
nimirt)}, deai. pale yellow 
colore;! Mjft&el capsules, 
MncU compare? to \tis 
■ .stamJanf. 


METHOD 
VISUAL 


INITIAL 

t'ufiiparcs to 
Standard. 


6ht Month 

SlaiHliirti 


9* n Month 

N/A 


12 W Month 

! N/A 


ifi* Month 

N/A 


Disintegration 


I N'MT -i? minutes in a 
0.05M acclaic IjufTcr. 


USI 1 


t ess ito 1 5 
minutes. 


(..CSS l ten 15 


N/A | N/A 


N/A 


Assay 

















vitamin E 
(di-aipha toco one ryl 
Acetate) 




USP 


-09 IUf 102.2%) 




N/A 


N'A 


N--A 


Microbial Limits 
Total Plate Count 


NMT VMif per gram 


USP 


) 0 pr.r gran* 


N/A 


tVA 


N/A 


N/A 


Combined Mold 
and Yeast 


NM1 300 per grain 




■-" J O |»cr j»kun 


N/A 


N/A 


n.*a 


N/A 


E.coli 






Neynhvi; 


N/A 


N/A 


N/A 


N/A 


Salmonella 


Negative 




Nt^itvc 


N/A 


N/A 


N;A 


N/A 


Staphylococcus 
Aureus 


Negative 




Native , 


N/A 


N/A 


N/A 


N/A 


Pseudomonas 
aeruginosa 






.Megan vr 


N/A 


N/A 


N/A 


N/A 
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PRODUCT NAME: Vitamin E 400 1 USr ^el Capsules 
P»ODHCTCOI>JE: 



5000M 



PRODUCT LOT#: 



RD 050JOOJ 



PR O i> UCT D FN C*l I PT* O \ * AO' » , - ™ 

compares to the standurd. " m^mL ^nflKft 



ACTIVE INGREDIENt SUPHJEJU^r 



LjestDate: 



INITIAL" 



n/a" 



6 tn Month T 9 m Mo nth Tl^Mont iT 



05/00 



TEST 



Description" 



"OisTncegracionT 



11/00 



N/A 



SPECiRCATION 



I METHOD 



Mcciuni. ova iTSpcd j "VISUAL 
(7.5 minim), clear, pile 
yclltnv* CukH-wl tnttgd 
capsules, whii ri 
compares u> ihii stand ard. 



NM'J' AS minutes in a * 
0.05M acetate buffer. 



Assay 



Vitamin £ 
fcn-aicna Tacopneryi 
Acetate:. 



Microbial limits 



Total Plate count 



("combined Moid" 
[ and Yeast 

! E.coli 



Salmonella 

fscaphyiococcus" 
I Aureus 



f Pseudornonas" 
j aeruginosa 



400 l\) iV5.Q%- 1 20,(/%) 



initial 



Cumpmcs U> 
Standard. 



•L70I." 



minutes. 



NMT 3>>J per jirjrn 



EASP 



Negative 



385 UM"vl0.2%) 



6* Month 



ronipiirra; to 
StamfsTd 



s rn Month 



Lew than 15" 
minutes. 



3R4HJ(!)6.0%) 



"'12 th Month 



N/A 



N/A 



N/A 



< I!) per gram 



Negative 



N/A 



N/A 



N.'A 



N/A 



N/A 



N/A 



N/A 



N/A 



N/A 



N/A 



N'A 



N.-'A 



N.'A 



N'A 



N'A 



18™ Month* 



N/A 



18* Month" 



N/A 



N/A 



N/A 



N/A 



"N/A 



N'A 



N/A 



N/A 




Eric \V. Sister / fiSii? 
Manager / Quality Control 



□ec-06-00 03 : 14P 



P.04 



Room Temperatu re stability summary pq P ^ 

PRODUCT NAME: JJiammEjm tUS^j Caps-ulcs 

50003] 



PRODUCT CODE: 



PRODUCT LOT#: 



RD 050400-2 



_oom pares to the standa rd ~~ L ~ 

ACTIVE INGREDIENT SUPnJER?i)T - 



Test Date;" 



INITIAL 



6" 1 Month 



9 m Moritn" 



l2 Th Month 



i8" r "Montn" 



TEST 

Description 


; SPECIFICATION 

Vk-dmni, i>v;il s>wpod 
(7.5 mm im\ cUtar, pole 
yeliov. colored sotiyci 
capsules. * hkh 
cumpjrry to the sinntbrtf. 


METHOD 

VISUAL 


INITIAL 

Compares to 
Stamford. 


6* Month 

Compares to 
Stuoiiaril 


9" 1 Month 

N/A 


• 12'" Month 

N/A 


is m Month " 

N/A 


Disintegration 


NMT 45 minutes :n a 
0.0'. Vi acc'talc buffer. 


USP 


I.essihan IS 
minutes. 


Less litan 15 
rniiml'js. 


N.'A 


NVA 


N/A 


Assay 
















vitamin E 
ftJi-aipna Tocopheryi 
■ Acetate i 


401] H.I (9,5.0%- [ 2\i.{}%) 








N/A 


N'.A 


N/A 


I Microbial Limits 
Total Plate Count 


NMT ?i}i7t) per gram 




!(J jyjr gram 


N/A 


N/A 


N/A 


N'A 


combined Mold 
anri veast 


NMT .HK) per trani 






N/A 


K;A 


N/A 


N.'A 


S.colr 


Ncsiaiivc 




■Negative 


N/A 


N/A ; M/.a 


NVA 


Salmonella 


Nccalivt; j 




N/A 


N/A 


NMA 


N/A 


Staphylococcus 
Aureus 




N'Ci'iltiVC 


N/A 


N/A 


N/A 


N/A. j 


Pseuctomoros 
aeruginosa 




1 

t 




N ; A j N'a 


N/A 


N/A j 



p. • ' /J d / / / 

Manager / Quality Control 
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PRODUCT CODE: 



PRODUCT LOT* 



RD 050800-3 



pROoreT DESOU " ,OJ1! "-—i-™—*- ^- ; - 

jwrnpar w to t he, standard. ~~~ — ^^^~ll!IllL 

PACKAGE DESCRTPTIOM: 



PRODUCT COUNT: WO Ca ~!£^ 
ACTIVE INGREDIENT ^UPPi JERTsy. 



rest Date; 



IN1TIAL_ 
05/00 



6 m Month 



11/C0 



9 th Month" 



N/A 



12'" Month" 



N/A 



18"' Month" 



TEST 

Description 
nisi integration 


. SPECIFICATION 
Mcchum, nval shaped 
f'".5 minim), clear, pule 
yellow vuterccl so Age I 
capsules, tvhiet] 
compures la the staftditnl. 


METHOD 
VISUAL 


j initial 

Sianiiunl. 


6 th Month 

Compare* to 
Stnndairi 


9 th Month 

N/A 

1 


[ I2 ;n Month 

N/A 


I8 ,n Month 

N/A 




NM 1" 4> nii"r.ui« in a 
0.05.M accialc buffer. 


LSP 

•■-Tor.- 


Lci;% than i5 


Less (tain 15 
m;n;i(ia». 


N/A 


N/A 


K/'A 


Assay 
• Vitamin E 
















rcii-a!nft<i Tocopheryi 
: Acetate) 


400 hi 120.0%) 


USP 


.is: it) (<)S.5 W ^ 




N/A 


N.'A 


„ 

N'A 


Microbial Limits 
Total Plate count 


NMV Ji)C«0per uvam 


USP 


< 10 pt-T t^rajn 


N.'A 


N/A 




N'A 


_and Yeast NM'I .51 rj gram 




'-■ 10 urjir, 


N/A 


tVA 


N/A 


-\/A 


E.coli 


Negative 






N/A 


K; A • ; \j/A 


N/A 


Salmonella 


N'eiraiivt: ! 






N\A 


HA 


N/A 


N/A 


Staphylococcus 
Aureus 






Ni^aiivc i 




N/A 


N/A 


N/A 


Pseudomonas 
aeruginosa 


Negative 




Ncptiivt I Sj/A 1 n/a 


! 

N/A | 


N/A 
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ACTIVE WfiREDmNTSirPPriERTsT 



[Test Date:" 



INITIAL 



05/00 



6 th Month 



TEST 



11/00" 



Description 



Disintegration 



Assay 

"vitamin E 
Wl-alpha Tocophoryi 
Acetate) 



SPECIFICATION 



Medium, «vui shaped (7.5 
roimm}, dear, pale y«liow 
culurcd *ir'tgol capsule*, 
which compares m the 
■stand nrrt. 



NMT -45 minutes in a 
0 05M ucciatc buffer. 



■W0II.1 r<>5 0*>i-12l>.0%) 



Microbial Limits 
Total Plate Count 



combined Mold 
and Yeast 



_NMT :>000pcr gram 



E.coli 



Salmonella 



Staphylococcus* 
Aureus 



Pseudomonas 
aeruginosa 



NMT 300 per gram 



Negative 



Negative 



METHOD 



VISUAL 



USP 



INtTlAL" 



r.'onipiurs to 
Suindttrd. 



I AW than IS 
minutes. 



USP 



USP 



6 m Month" 



Compares to 
Standard 



Less iliim 15 
inimjlcs. 



9 W Month" 



N/A 



' N/A 



N/A 



N/A. 



N/A 



'•' 10 per tttTcii 



* 10 per gram 



Negative 



Nepali ve 



Neyalivc 



N/A 



N/A 



N/A 



N.'A 



N/A 



N/A 



N'A 



N/A 



N.'A 



N/A 



N,*A 



N/A 



N/A 



N/A 



N.'A 



N/A 



N/A 



N/A 



N-'A 



N/A 



N/A 



N.'A 



N/A 



N/A 



N/A 



~ • /A 7 - 



£t& W. Syivesier / Date 
M&tiager / Qua) iiy Conrrol 



Supporting Documentation For Paragraph 16 
Of The Attached Response & Inventor Declaration 



The Examiner's contention, and rejection, was that by employing the '408' patent, with a 
smaller pore size cartridge filter, one could achieve equivalent results as the present 
application in terms of residual oil removal. 

Work done with smaller pore size cartridge filters, including smaller pore size than the 
tangential flow microfilters employed successfully in the present application, filed to 
remove the residual emulsified oils. 
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Supporting Documentation For Paragraph 18 
Of The Attached Response & Inventor Declaration 



The information in Section 4 demonstrates the ability of the present application to 
remove residual oils, of an aromatic nature, to undetectable levels, which cannot be 
achieved using the '408' patent. 

The batch record is attached along with residual oil analysis (labeled as "Test #4 in 
section 4(b)) and 3 month accelerated stability results (labeled as "Trial #4 in section 
4(c)). 
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Pilot Manufacturing Directions 




Revision Date: 8/5/00 


VJvIa llU XXi'V' \IW Vl Jr 




Revision: 1 


Batch No: - _ 




<?Ae/oo 





Procedure 

1 . Charge de-ionized water for netting dissolution to a clean, tared, previously inspected, 
appropriately sized, stainless steel tank (netting dissolution tank) equipped with a 
heating jacket variable speed mixer. 



Initial & Pat* 



Tank Size fen I 
TankNo.j3*l£_- l~7" 
Tank Tare Wt. 3F\Q. 2_ Kg 





Charge #1 


Charge #2 


Charge #3 


Gross Wt. (Kg) 








TareWt. (Kg) 








NetWt. (Kg) 









CD O 




Total Water Charged 3£P.^ K g •J^'YVe^f^ 



2. Begin mild mixing and heat the water to 54°C ± 2°C (125°F-135°F). Maintain 54°C 
± 2°C throughout the manufacturing process. 




ag Start Time 
Heating Stop Time 
Initial Tei 




Wot- S£T (jjoilf O^^j 



Date Processed: 



Signature: 

-1- 



apt i i r* 




Pilot Manufacturing Directions 


Revision Date: 8/5/00 


("loin tin PpTAVPrv 


Revision: 1 


Batch No: 





Procedure 

Final Temperal 




PROCESS NOTE: It is important to maintain 54°C ± 2°C (125°F -13S°F) 
through the manufacturing process. Temperatures above 56°C 
will accelerate degradation of die gelatin. 



Initial & D»t» 



3. When the water has reached 54°C ± 2°C, charge the gelatin netting for dissolution 
while maintaining mild mixing. 





Charge #1 


Charge #2 


Charge #3 


Gross Wt. (Kg) 


5<fO. 2- 






TareWt. (Kg) 








NetWt.(Kg) 


15b. <=> 







Total Netting Oiarged \ *So . ^ Kg 

Temperature Before Netting 

Temperature After Netting Charge °C/^ 

Netting Charge Start Time S\ OO — *~7l S^Cefi^'P 
Netting Charge Finish Time 

Mixer On 

RPM 



Netting Type Used blPti P 



Date Processed: 



Signature: 
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Pfl t Manufacturing Directions 


Revision Date: 8/5/00 


vjeisnn Recovery 


Revision: 1 


Batch N : 





Procedure 

Total Initial Mass in Dissolution Tank (Water + Netting) 



_Kg 



Initial & Pat* 



PROCESS NOTE: High mixing may result in the formation of a fine 
emulsion which is of sufficiently small size that it is either 
difficult to break and will not allow for efficient separation of 
the oil phase and/or residual ofl, 

4. Allow the netting to mix (mild mixing) for 30 minutes until all the gelatin netting has 
dissolved. Use a plastic or stainless steel rod to check for complete dissolution of the 
gelatin netting. If dissolution is not complete, mix an additional 15 minutes with mild 
mixing. Repeat if necessary 



Initial Temperature Stf °Cffi 

Final Temperature $° C/fy 
Mixing Start Time 
Mixing Stop Time 



Dissolution Complete £^-Y SS*7proceed step #5) 
Initial Temperature °C/°F 



\ -?A 6cp frrmuU a> <fi?> 

horn, o %Cm />xa/c^r> ' cm 



NO (corrtinue mixing) 



Final T emperatu re . 
Mixing Start Time 
RP M 

^Mbpag^Stop Time 

Dissolution Complete 



°C/?F 



_YES (proceed step #5) 




0 (continue mixing) 



Date Processed: 



Signature: 



A.B.T., L.L.C. 




POot Manufacturing Directions 


Revision Date: 8/5/00 


Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure 



Initial & Pat* 



While dissolution of the gelatin netting is in progress, preheat the TFF filtration unit 
to 52°C ± 2°C (125°F ± 4°F) by circulating hot process water through the unit until 
the completion of the skimming and pre-fikration . Determine the system hold-up 
volume during this preheating step. 

Initial Outlet Temperature ^2? °C/& l^C^Jt^ S^cAl} 

Final Outlet Temperature £o °Clfy 



Circulation Start Time 
Circulation Stop Time 



System Hold-Up Volume <V^ C^f^ K g 
(for mass balance calculations) 



PROCESS NOTE: It is important to preheat the filtration unit 
to avoid potential congealing of the aqueous gelatin layer. 



6. When dissolution of the gelatin netting is complete, stop mixing and allow the mixture 
to stand for 60 minutes minimum for the gross separation of the oils. 



Mixer Off 



Hold Start °l) ^ 
Hold Stop \ \Q Q^ 
Initial Temperature °C.tif 
Final Temperature $f ^ °C/%f 



Date Processed: 



pice** % &k 2>JP 



Signature: 
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Pilot Manufacturing Directions 


Revision Date: 8/5/00 


Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure 



Initial & Date 



7. Collect 2 ounce samples (pre-sl 
analysis. 

Samples Collected^ 
Yes 



lg) from the dissolution tank for residual oil 




8. Using a skimmer, previously cleaned and inspected, removetbe^^arated, upper oil 
layer to a previously cleaned, tared, apprcpriately^slzed collection container. 




Approximately 60 - 90 minutes will be 
surface. 

Skimming Start Time 
Skimming Stop Time 
Initial Tempe: 
Final Tenjperature 
0 



complete oil removal from the 



9. If appropriate, separate the oil layer collected in Step #7 and obtain weights of the 
aqueous and oil layers and sample of the aqueous layer for analysis and mass balance 
calculations. 



Date Processed: Signature:, 
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Pilot Manufacturing Directions 
Gelatin Recovery 
Batch No: 



Revision Date: 8/5/00 
Revision: 1 



Procedure 

Oil Layer Collected 




Initial & Date 



Aqueous Layer Colli 



10. Prepare a clean, tared, previously inspected, appropriately sized, stainless steel tank 
(Millipore TFF unit- MF feed tank) equipped with a heating jacket and variable speed 
mixer. Prdieatthetankto52 0 C±2 0 C (125 0 F±4°F). 




Tank Tare Wt. 



Tank Temperature 




1 1 . Pre-fiher the postekimmed-eontents of the dissolution tank, via a 1 0 micron cartridge filter, to 

the tank of Step #10. 



Dissolution Tank Initial Temperature 
Pre-filtration Start Time 
Pre-filtratian Stop Time 
Microfiltration Feed Tank Final Temp. 



56. 1 °ca 



Date Processed: 



Signature: 



r. 







Pilot Manufacturing Directions 


Revision Date: 8/5/00 


Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure 

Microfikration Feed Mass 

Tank No. 



Initial & Date 
S 




Dissolution Tank Residual Mass 
Tank No. 



0M*r 

Onfall $mflc Tariia °« w '- 

NetWt. 



_i2aA_K g 



~y QfoA<fa~^ K : "79*. 

y h <p J? 




12. Collect 2 ounce samples (pre-MF) from the MF feed tank, after skimming and pre- 
filtration, for residual oil analysis.__^^ 

Samples Collected 

Yes 

No 



Date Processed: Signature: 

-7- 
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Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure 

13. Prepare a clean, tared, previously inspected, appropriately sized, stainless steel tank 
(Millipore TFF unit- MF permeate / UF retentate tank) equipped with a heating jacket 
and variable speed mixer. Preheat the tank to 52°C ± 2°C (125°F ± 4°F). 

Tank Temperature °C/°F 



Initial & Date 

K 

o[[(> (oo 



14. Turn on the preheated filtration unit and begin microfihxatian to remove residual oil 
contamination. At the predetermined concentration of the feed solution, add one volume of 
process water and diafilter the feed solution to maximize gelatin & glycerin throughput. Collect 
the microfikration permeate in the tank described in Step #13 . , . / « i 



Membrane Pore Size 
Membrane Lot# 
Membrane Surface Area 
Process Flow Rate 
Microfiltratico Start Time 
Diafikratian Start Time 
Water for Diafihration 



MTU 



Sr.? 



57 



SHI 



si: 



5; Carv<WOruliM 



(ash p»r>v« J «> e . So. 2 * 




Net 
Temp. 



32. 



Kg 

°c/* 



Date Processed: 



Signature: 







PQot Manufacturing Directions 


Revision Date: 8/5/00 


Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure 

Microfiltratioai Finish 

Flux Rates 

Transmembrane Pressures 



see attached 
see attached 



Initial & Date 



Time 


















Temp,°C 



















15. Collect 2 ounce samples (post-MF) from the MF permeate/ UF retentate tank for 
residual oil analysis. 



Samples Collected 
Yes 

No 




1 6. Weigh the MF feed tank to deterrninejhe mass of unprocessed material (MF retentate). 
Collect a 2 ounce sample (MF retentate) for water and glycerin analysis for mass 
balance calculations. Make the assumption that the material in the hold-up volume is 
of the same composition as mis sample. 

Residual Microfihration Tank* < ^Jj22i^L N/P T^t/lk 

Gg * sg ^ ^ n [UK I. 7 

NetWt. Kg U " 72 ^- 



Date Processed: 



Signature: 







Pilot Manufacturing Directions 


Revision Bate: 8/5/00 


Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure 



17. Weigh the MF permeate / UF retentate tank and hold at 52°C ± 2°C (125°F ± 4°F) 
while preparing for ultrafiltration. 



MicrofHtration Permeate Ta 



.Kg 



Initial & Dat<> 



CO 



NetWt. 



Hold Start 
Initial Temp_ 
Hold Finish _ 
Final Temp _ 



.°G/°F 
°C/°F 



_Kg 



17 J 



4U = fiz\ 



18. Clean the microfiltration unit using the procedure described below. Monitor the 
cleanability of the membrane (see attached membrane cleaning/regeneration data). 



Date Processed : Signature^ 

-10- 







Pilot Manufacturing Directions 


Revision Date: 8/5/00 


Gelatin Recovery 


Revision: 1 


Batch N : 





Procedure 



19. Preheat the ultrafiltration unit to 52°C ± 2°C (125°F ± 4°F) by drculating hot process 
water through the unit for 15 minutes. C^Kv 



Initial Outlet Temperature 
Final Outlet Temperature 
Circulation Start Time 
Circulation Stop Time 



_°C/_°F 
°C/°F 



Initial & Date 



PROCESS NOTE: It is important to preheat the filtration unit to 
avoid potential congealing of the aqueous gelatin layer being 
transferred. 



20. Prepare a clean, tared, previouslyjnspected, appropriately sized, stainless steel tank 
(UF permeate tank). ~~ 



Tank Size 



TankNo. [ Z i 5T 
Tank Tare 




Date Processed: Signature:. 
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Pilot Manufacturing Directions 


Revision Date: 8/5/00 


Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure Initial & Pat* 



21. Turn on the preheated filtration unit and begin ultrafiltration to concentrate the feed solution to 
the desired concentration of gelatin for recycle. 



Membrane Pore Size 
Membrane Lot# 
Membrane Surface Area 
Process Flow Rate 
Concentration Start Time 
Concentration Finish Time 
Flux Rates 

Transmembrane Pressures 



I OK 



4: Sn^ 



see dti&ilibd 
see atkidiul ■ 



ML 



m 

t»c Oxn <U*v «*-s t>«J GJ 



Process Temperature (feed tan 


c) During Concentration (30 minute intervals) 


Time 


















Temp,°C 




























l.M 








17> 






3a*~ 




17 





Maintain 52°C ± 2°C (125°F ± 4°F) while analysis is in progress. 



TankNch 

Tank Gross Wt. 

TareWt. 

NetWt. 



loLP 



Kg 
_Kg 

-Kg 



(9 ead^ fe.Gf&-' 



Date Processed: 



Signature: 
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Pilot Manufacturing Directions 

Gelatin Recovery 
Batch No: 



Revision Date: 8/5/00 

Revision: 1 



Procedure 

23. When concentration is complete, weigh the UF permeate tank and collect 2 ounce 
samples (UF permeate) for water & glycerin analysis for mass balance determination. 



Samples Taken 

Yes 

No 



Tank No. 
Tank Gross Wt. 
TareWt. 
NetWt. 



Kg 

2M.Z K g 



Kg 



24. When concentration is complete, obtain 4-ounce samples (UF retentate) from the MF 
permeate / UF retentate tank for duplicate water analysis by LOD and duplicate 
glycerin analysis by GPHPLC, RI Detector or ELSD. Maintain 52°C ± 2°C (125°F ± 
4°F) while analysis is in progress. 



Initial & Tint* 



LOD (%H20) 


GPHPLC (Glycerin) 


Analysis #1 ^ | f 


Analysis #1 


Analysis C{\ 


Analysis #2 


Average LOD 


Average 



Date Processed: 



Signature: 
-13- 







Pilot Manufacturing Directions 


Revision Date: 8/5/00 


Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure Initial & 

25. Based an the analysis in Step #24, determine the quantities of virgin gelatin and 
glycerin required to proceed to gel mass production with % recycled 

gelatin and % recycled glycerin and subsequent capsule 

manufacturing. 

Virgin Gelatin Requirement _ 

Virgin Glycerin Requirement 

Calculation: Glycerin from previous gel mass - COA water content 

Lot No. 

Gelatin from previous gel mass — COA water content 

Lot No. 



Calculation: 



Glycerin Assay (average from Step #23) / COA Assay = Actual Glycerin Content in Final 
Concentrated Gel Mass 



b. Actual Gelatin Contort in Final Concentrated Gel Mass = 

Gelatin anhydrous Content/Gelatin purity 
i.e. 

(100 - Water -Glycerin Assay (a. above) / ( 100 - Gelatin Water Content/100) 



Date Processed: 



Signature: 



A.B.T., L.L.C. 



Pilot Manufacturing Directions 

Gelatin Recovery 
Batch No: 



Revision Date: 8/5/00 
Revision: 1 



Procedure 



Initial & 1W» 



c. Actual Water Content in Final Concentrated Gel Mass = 100% - (a. and b. above) 



d. Combination Gel Mass preparation 

Total Gel Mass (kg) = Actual Water Content (kg) / Gel Mass Water Content (%) 



Total Gelatin (kg) = Total Gel Mass (kg) x Gel Mass Gelatin Content (%) 



Virgin Gelatin (kg) = Total Gelatin (kg) - Actual Gelatin (kg) (b. above) 



Total Glycerin (kg) = Total Gel Mass (kg) x Gel Mass Glycerin Content (%) 



Virgin Glycerin (kg) = Total Glycerin (kg) - Actual Glycerin (kg) (a. above) 



e. Percentage recycle 

Gelatin Recycle (%) = Actual Gelatin (kg)/ Total Gelatin (kg) - 




117 



Date Processed: 



Signature: 
-15- 
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Pilot Manufacturing Directions 


Kevision Date: o/5/OO 


Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure 

26. Determine a mass balance on the completed process. 
• Water 

a. Water input 

' i. System hold-up 

ii. From netting input 

iii. Initial dissolution volume 

iv. Microfikration diafikration volume 

1. Total water input 



Initial & TW*> 



b. Water out 

i. Residual from microfihxation feed tank 

ii. Excess from oil skimmer operation 

iii. Concentration permeate 

iv. In final concentrated retentate 

1 . Total water accounted for 



c. Water mass balance (water out / water input) 



Date Processed: 



Signature: 
-16- 







Pilot Manufacturing Directions 


Revision Date: 8/5/00 


Gelatin Recovery 


Revision: 1 


Batch No: 





Procedure 
• Gelatin 



Initial & Date 



a. Gelatin input 

1 . From netting input 



b. Gelatin out 

1 . Residual from microfiftratian feed tank 



2. From oil skimmer operation 

3. Concentration permeate 

4. In final concentrated retentate 



c. Total gelatin accounted for 

d. Gelatin mass balance (gelatin out / gelatin input) 



sc.™ ^o. er %^M 



62. 



.417 _ foUH 



V 



fo. 



Date Processed: 



Signature: 



A.B.T.,L.L.C. 




Pilot Manufacturing Directions 
Gelatin Recovery 
Batch No: 


jvevision uate: o/5/OO 
Revision: 1 



Procedure 



• Glycerin input 



a. From netting input 



Initial & IWa 



b. Glycerin out 

1 . Residual from microfihxatian feed tank 

2. From oil skimmer operation 

3 . Concentration permeate 

4. In final concentrated retentate 

ii. Total glycerin accounted for 



• Glycerin mass balance (glycerin out / Glycerin input) 



27. Attachments 

• Flux Profiles - 

• Pressure profiles 

• Membrane cleaning/regeneration profiles 

• QC analysis sheets 



Clean the filtration unit using the procedure described below. Monitor the cleanability of the 
membrane (see attached membrane cleaning/regeneration data). 



Date Processed: 



Signature: 
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Gel Mass Calculation for Millipore Ge! Nening Fflmtion Samples ' c -( 

3A Formula ^ f-.-^'n/^ 

1. Filtered Gel/Water (FG/W) solution weigh,: Jo4. 0 k. Lo, #/^ S/ rtjtt 

2. Glycerol"/, in FG/W solution: ££ % (from QC results) 

3. Water % in F G/W solution: £C.3> % (from „ resuIts) 

4. Gel Powder % in F G/W solution: 

100 - £.f . ^r, 3 = 97- a 

(Glycerol 4* step 2) (Water % step 3) / % Gel Powder 

5. 3 A Formula Requirement 

3 A %_ _ 
Gelatin Powder: 41.700 
Glycerin: 22.500 
Water: 35.800 

6. Total quantity of gel mass that can be made 

a. Weight of Water in F G/W: fWater % v n m W Wt of F G/w = 

A^__x^£^_ = kgofwater 

b. WtofwaterinFG/W divided by 3A water % = Total quantity of 3A gel mass 

~(^~3S~ft~ ~ °f 3A gel mass 

7. Gelatin Powder and Glycerin Requirements for 3 A Mass 
a. Total kg 3 A mass = JZZ.j ( from step 6b ■> 

b ' • ~ , ^ , — 3_A%_ Kg of Ne w Mass Req uire 

i. Gelatin Powder: 41.700 (0.417 x (step 7a.) = .417 x^./ - /£T, 2_ 

Glycerin: 22.500 (0.225 x (step 7a.) = .225x*ft./ - <fc*. 7 
Water: 35.800 (step 6a.) //i- Z 



u. 
iii. 



LI 

August 9, 2000 



Gel Mass Calculation for Millipore Gel Netting Filtration Samples 
3A Formula 

8. Gelatin and Glycerin Quantities in F G/W solution 

F GAV solution (Teg) _ 

a. Gelatin Powder: ((% Gelatin (step4) x 0.01) x (step 1)) = Jq4 %0 = ^T/. J 

b. Glycerin: ((% Glycerol (step2) x 0.01 ) x (step 1)) = £ OiJ x Jp^.Q = f4 . ( 
°- Water: (fromste P 6a.) = /33 > 2. 

9. Required Quantities of Gelatin and Glycerin for Making Next 3 A Gel Mass 

3A Formula From F G/W 

a. Gelatin Powder: /SS. 2 (step 7bi) . s j. 7 ($tep ga) = flft f ^ 

b. Glycerin: . 85. 7 (step ? bii) - . / (ste p 8b) = £ kg 

Water: , /33. Z (step 7biii) - Z (step 8c) = A 0 kg 



Calculated By Date — 



LI 

August 9, 2000 



BANNER 

Omni mark Instrument Corp 

Operator : 

Sample #: 1 

Program 4: FILTRATE 



UNITS 
TEMPI 
TEMP2 
SLOPE 



MOISTURE 
140C T I ME 1 : 



100C 
WINDOW; 



STANDBY: 125C 



8.0 MINUTES 
T ! ME 2 : OFF 

0.2 »IW: 0.100 
IDEAL WT: 6.0 



BANNER 

Omni mark Instrument Corp 

Operator : 
Sample #: 1 
Program 4: FILTRATE 
UNITS: MOISTURE 

TEMPI: HOC TIME1: 8.0 MINUTES 
7EMP2: 100C- TIME2; OFF 
SLOPE: WINDOW: 0.2 XI W: 0.100 
STANDBY: 125C IDEAL WT: 6.0 
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65X 


M 


21: 


00 


100C 


2.150 


61. 


61* 


M 


23- 


00 


100C 


2. 


164 


61. 


54* 


M 


22: 


00 


100C 


2.100 


62. 


50* 


M 


24: 


00 


100C 


2. 


117 


62. 


38*. 


M 


23.: 


00 


10LQC 


2.054 


63. 


32* 


M 


25- 


00 


99C 


2. 


074 


63. 


14* 


M 


24: 


00 


100C 


2.012 


64. 


07* 


M 


26. 


00 


1 0 0 c 


2. 


032 


63. 


69* 


M 


25: 


00 


100C 


1 .975 


64. 


73* 


M 


27: 


00 


10UC 


1 . 


S94 


64. 


56* 


M 
































RESULT 


on 1 6 


AUG 2000 


at 


8:23:54 


JESUIT 


on 16 


AUf 


2000 


at 


7 : 56 


: 13 


ELAPSED 


TIME: 


25:19 









■LAPSED TIME: 27:59 

65.17% M 



64.91% M 



NITiAL WEIGHT = 
FINAL WEIGHT = 
WEIGHT LOSS = 



5.627 grams 
1 . 960 gi ams 
3.667 grams 



INITIAL WEIGHT = 
FINAL WEIGHT = 
WEIGHT LOSS = 



5.600 e r ams 
1.965 gr ams 
3.635 grams 



BANNER 

Omnimark Instrument Corp 



Operator : 
Sample fr: 1 
Piogram 4: FILTRATE 
UNITS: MOISTURE 
TEMPI: 140C T I ME I : 
TEMP2: 100C TIME2: 
SLOPE : WINDOW: 0.2 
STANDBY: 125C IDEAL 



8,0 MINUTE 
OFF 

: 0.100 
6.0 



%IW 
WT: 



Time Temp Weight Dati 



0 


:00 


106C 


5 


.633 


0 


.00% 


M 


1 


:00 


12GC 


5 


538 


V 


69% 


M 


2 


:00 


139C 


5 


167 


8 


27% 


M 


0 


• Oft 


I 4 U L 


A 
*f 


lit 


1 5 


lb% 


M 


4 


00 


HOC 


4 


491 




e i 7 1i 

L f n 


M 


5 


00 


HOC 


4 


219 


25 


1 094 


M 


6 


00 


HOC 


3 


954 


29 


81% 


M 


7 


00 


HOC 


3 


697 


34 


37% 


M 


8 


00 


HOC 


3 


458 


38 


61% 


M 


9 


00 


126C 


3 


280 


41 


77% 


M 


10 


00 


109C 


3 


155 


43 


99% 


M 


11 


00 


99C 


3 


063 


45 


6 2% 


to 


12 


00 


IOOC 


2 


975 


47 


19% 


M 


13 


00 


100C 


2 


883 


48 


8 2% 


M 


14 


00 


100C 


2 


793 


50 


42% 


M 


15 


00 


100C 


2 


704 


52 


00% 


M 


16 


00 


1 0 0 c 


2 


620 


53 


49% 


M 


17 


00 


100C 


2 


541 


54 


89% 


M 


18 


00 


100C 


2 


465 


56 


24% 


M 


19 


00 


100C 


2 


394 


57 


50% 


M 


20 


00 


100C 


2 


328 


58 


67% 


M 


21 


00 


100C 


2 


266 


59 


7 7* 


M 


22 


00 


100C 


2 


207 


60 


82% 


M 


23 


00 


100C 


2 


155 


61 


74% 


M 


24 


00 


100C 


2 


105 


62 


63% 


M 


25 


00 


100C 


2 


061 


63 


41% 


M 


26 


00 


100C 


2 


020 


64 


14% 


M 


'11 


00 


100C 


1 


98 l 


64 


83% 


M 


28 


00 


100C 


1 


944 


65 


49% 


M 


C D V U T 


on to 


V O S p 9 o 









ELAPSED TIME: 28:40 

65.88% M 

INITIAL WEIGHT = 
FINAL WEIGHT = 
WEIGHT LOSS - 



5.633 % i ciifis 
1.922 grami 
3 . 7 1 1 t » aw* 



i*&-P*nx&K rnARIWCAPS 



818-341-4718 



T-528 P. 002/002 F-065 



TECHNICAL. SERVICES 
TEST REQUISITION 



N2 4656 



REQUEST TYPE: 

QC RAW MATERIAL ANALYSIS 
■' QC FINISHED PRODUCT ANALYSIS 

NEW PRODUCT FORMULATION 

GELATIN COLOR FORMULATION 

PHARMACEUTICAL FORMULATION 

VENDOR EVALUATION 

, MAINTENANCE/ CALIBRATION 

~7 OTHER 



SAMPLE CONTROL # f WA^ 



OTHER 



QUANTITY SUBMITTED 
DATE SUBMITTED 



REQUESTED COMPLETION DATE 



r ******************* ***** 



ST DESCRIPTION: hJAi^XJU Wl AS 



REQUESTED BY: 



TEST RESULTS: 



ft<fc 



Cool;' 



DOCUMENTS ATTACHED: 



COMPLETED BY: 
VERIFIED BY: 



DATE: ''/>A 
DATE: 




White - Test Requisition Yellow - Product/Customer 
File File 



Pink - Requestor's 
with Data 



Goldenrod - Requestor ' s Copy 



BGPC 0060A 2 



rV\cA * \ |E-1182PF 



E-1182PF 



(E-1182PF 
IE-1182PF 



Control # 



14 days 
_ Accelerated 



Physical stability on capsules made in August, using Reclaimed Gel. 



1008025^1 Not Tested 



Some stuck 
together, and 
jstight deformity, 
t?5?025pA can be removed 
^oSAoV from botMe. 

0/1 00 leaker 



fOQ8025ll Not Tested 

i^80251A PaSS - 0/100 
_S^\p\ ( iV (leakers. 



|EP-321PF|lp080056 



Soft, slight 
I deformity 
0/50 leaker 



1 month Accelerated 



2 Months Accelerated 
Capsules were soft and 



stuck together. Removed the | 
bottom of the bottle and 
[broke up the capsules one byl 



Stuck together; bottle bottom 
removed to remove and 
break up capsules one by 

one. After breaking up has i r r 

remained as individual, does one ' After brakin 9 U P the 
not reclump back. 0/100 Npsu'es remained as 
leakers. individuals. No leakers were 

_Jfound. 

Soft, stuck together; bottle , 
bottom removed to remove The P hvsical evaluation 
and break up capsules one showed no difference I 
by one. After breaking ud between the main lot and the 



3 Months Accelerated 



tfass No. leakers were \ 

£~..~~tt^ K^tf^L iz'SM 1 ?; I 

foundH 



by one. After breaking up 
has remained as individuals 
does not reclump back. 
0/100 leaker 

Not tested 
Pass. 0/100 leakers. 



sublot manufactured using 
the reclaimed gel. No leakers | 
were found. 



found; 



Pass. No leakers were found ^^L N °J^^)^el 
J j found/?? 

Pass. No leakers were foundJ^*\^SS®5 Were 



found." 



caps deformed and very 
soft; one capsule melted 
0/50 leaker 



(Deformed, gel 
. , melted looks 

|EP-321PF|10080056A like heat induced 

* 3/50 leakers 



r.Hv- |L-166PF 



(TS-0068 



[Normal. 
p/60leakers 



Gel melted on 



(L-166PF (TS-O068A SOme ca P su,es » 

<c v \ \_ sorne leakers 
^SVoV 3/60 |eakers 



Capsules were stuck 
together. Removed the 
I bottom of the bottle and 
broke up the capsules one by 
one. Brown spots were 
observed on the bottom and 
the sides of the bottle, and 
on the surface of 23 
capsules (dried oxidized fill 
material). Found one capsule 
leaking (half empty). The 
gelatin shell of 23 capsules 
out of 50 had melted contact 
spots. 



Capsules were stuck 
together. Removed the 
bottom of the bottle and 
broke up the capsules one 
by one. Brown spots were 
lobserved on the bottom and 
(the sides of the bottle, and 
on the surface of o 40 out of 
|50 capsules (dried oxidized 
fill material).The gelatin 
[shell of 40 capsules out of 
50 had melted spots 
Capsules were leaking from 
[the melted spots of the 
shell. 



3 Months BulkRT 



Pass. No leakers 
were found. 



Pass. No leakers 
were found. 



Pass. No leakers , 
were found. k,l\ jj 
Pass. No leakers | 



were found. 



Soft, deformed, "stuck in~ 
bottle, shell not melted like 
14 day sample. 1/50 leaker 



Normal. 1/60 leakersfair 
bubbles in shell) 



Gel melted. 1/60 leakers 



The physical evaluation 
showed no difference 
between the main lot and the 
sublot manufactured using 
the reclaimed gel. Brown 
spots were observed on the 
surface of 1 9 capsules. I/50 
was leaking. The gelatin shell 
of 19 capsules out of 50 had 
melted contact spots. 

Some capsules were 
deformed. Capsules were 
oily from leakers .1/60 was 
leaking. The capsule was 
leaking from the melted spot 
not the seem. 

Some capsules were 
deformed. Capsules were not| 
oily. Only one capsule was 
[found with melted spot on 
the side of the capsule. No . 
leakers were found. 



[The physical evaluation 
showed no difference 
[between the main lot and 
the sublot manufactured 
! using the reclaimed gelj 
Brown spots were observed 
on the surface of 30 
Icapsules. I/50 was leaking 
[The gelatin shell of 30 
capsules out of 50 had 
[melted contact spots. 
1/60 leaking. Some 
Icapsules were deformed. 
Capsules were oily from the 
leaking fill material . The 
[capsule was leaking from 
|the melted spot not the 
seam. 



Pass. No leakers were 
found. 



Pass. No leakers 
were found. 



Pass. No leakers 
were found. 



Pass. No leakers 
were found. 



Pass. No leakers 
were found. 



